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'© CATHETER FOR MEDICAL TREATMENT. 

© A catheter for a medical treatment, provided with 
a rotary blade at a portion in the vicinity of the front 



end thereof in such a manner that the rotary blade is 
partially exposed, and a laser beam guiding fiber 
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running up to the front end portion of the catheter 
body. 
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DESCRIPTION 

Therapeutic Catheter 

TECHNICAL FIELD 

The present invention generally relates to thera- 
peutic catheters and more particularly, to a therapeutic 
catheter which is suitable for removing and treating dis- 
eased parts in vasa of living bodies , for example, blood 
vessels, oviducts, ureters, etc. 
BACKGROUND ART 

In a known therapeutic catheter, a rotary blade is 
provided in the vicinity of a distal end of the catheter so 
as to be projected out of the catheter such that a stenosed 
part in a blood vessel, etc. are removed by the rotary 
blade. 

In therapy employing the known catheter , the 
distal end of the catheter is initially guided to the 
stenosed part in the blood vessel and is passed through the 
stenosed part by dilating the stenosed part by the distal 
end of the catheter. At this time, thickened portions of 
the stenosed part are excised by the rotary blade disposed 
slightly rearwards of the distal end of the catheter such 
that the stenosed part is diminished. 

However, in order to fulfil the above mentioned 
set object of therapy by using the known catheter, the 
distal end of the catheter is required to be thrusted 
through the stenosed part. Therefore, such a problem arises 
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that the known catheter cannot be used in the case where the 
thickened portions closely obstruct the blood vessel so as 
to form a so-called obstructive part. 

Furthermore, the known catheter has such an 
inconvenience that since excised tissue is stored in the 
catheter, the catheter is required to be drawn out of a 
living body as necessary and then, again inserted, if 
further therapy is necessary, into the living body after the 
stored tissue has been taken out of the catheter. 

Meanwhile, such therapy is also performed in which 
diseased tissue obstructing a blood vessel completely is 
removed through its vaporization by irradiating laser beams 
thereto from a distal end of the catheter. However, since 
the diseased tissue is removed only through its vaporiza- 
tion, carbonized substance is likely to remain after irradi- 
ation of laser beams, so that thrombus readily adheres to 
the carbonized substance newly and thus, obstruction of the 
blood vessel is apt to take place again. 

An object of the present invention is to provide, 
in view of the above described inconveniences, a therapeutic 
catheter which can remove diseased tissue of a completely 
obstructive part easily and enables therapy free from 
recurrence of obstruction through adherence of thrombus to 
the diseased tissue. 
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DISCLOSURE OF INVENTION 

In order to accomplish this object of the present 
invention, a therapeutic catheter according to the present 
invention is provided, in the vicinity of a distal end 
thereof, with a rotary blade such that said rotary blade 
partially projects out of said catheter, said catheter 
comprising: an optical fiber for transmitting laser beams, 
which is introduced into the distal end of said catheter* 

By the above described arrangement of the thera- 
peutic catheter, a portion of a completely obstructive part 
can be removed through its vaporization by irradiating laser 
beams such that a gap permitting passage of the distal end 
of the catheter therethrough can be formed at the completely 
obstructive part. Thus, the distal end of the catheter can 
be passed through the gap of the completely obstructive 
part. After the distal end of the catheter has been passed 
through the gap, the diseased tissue as well as carbonized 
substance produced at the diseased part upon irradiation of 
laser beams thereto can be removed by the rotary blade. 
Meanwhile, the excised tissue stored in a location inside 
the distal end of the catheter can be properly removed 
through its vaporization by an optical fiber for irradiating 
laser beams to the location. As a result, such an operation 
becomes unnecessary that the catheter is drawn out of a 
living body in order to remove the tissue stored in the 
catheter . 
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BRIEF DESCRIPTION OF DRAWINGS 

Fig . 1 is a longitudinal sectional view of a 
therapeutic catheter according to a first embodiment of the 
present invention, Figs. 2(a) to 2(d) are views explanatory 
of therapeutic steps employing this catheter and Fig. 3 is a 
longitudinal sectional view of a therapeutic catheter 
according to a second embodiment of the present invention. 
BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinbelow, embodiments according to the present 
invention will be explained by referring to the drawings . 

* 

Fig. 1 is a sectional view of a therapeutic catheter accord- 
ing to a first embodiment of the present invention. 

In Fig. 1, a distal end portion of the therapeutic 
catheter 1 (referred to as a "catheter", hereinbelow) is 
formed into streamlined shape so as to conveniently dilate a 
stenosed part, etc . when a distal end la of the catheter 1 
is thrusted into the stenosed part, etc. The catheter 1 is 
cut out at its portion disposed rearwards of the distal end 
la so as to form a window 7 having a predetermined length in 
the axial direction of the catheter 1 . A rotary blade 2 is 
provided at the window 7 and is movable towards the distal 
end la so as to partially project out of the window 7 while 
being rotated about a drive shaft 3 in the direction of the 
arrow a. 

Furthermore, as an element characteristic of the 
present invention, an optical fiber 4 for transmitting laser 
beams is introduced into the catheter 1. A distal end 4a of 
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the optical fiber 4 is so provided as to project forwards 
out of the distal end la of the catheter 1 or be flush with 
the distal end la. 

Any optical fiber capable of transmitting power 
necessary for removing tissue of a diseased part through its 
vaporization can be employed as the optical fiber 4 . 
However, as examples having a high breaking threshold value 
and easy to use, an optical fiber , in which at least its 
core is made of quartz such as pure quartz or* quartz having 
Ge doped therein and its cladding is made of proper material 
such as quartz , glass , plastics or the like , can be select- 
ed. Meanwhile, any laser capable of removing the tissue of 
the diseased part through its vaporization, for example, 
excimer laser, YAG laser, argon laser, etc. can be employed. 

As will be seen from Figs. 2a to 2d, in therapy, 
employing the catheter 1, the distal end la of the catheter 
1 is initially guided to an obstructive part 5 in a blood 
vessel 6 (see Fig. 2a). Then, the distal end la is pressed 
against the obstructive part 5 (see Fig. 2b). At this time, 
laser beams are irradiated to the obstructive part 5 from 
the distal end 4a of the optical fiber 4. For a while, the 
catheter 1 is advanced while removing a portion of diseased 
tissue of the obstructive part 5 by irradiating laser beams 
thereto so as to dilate the obstructive part 5 such that the 
catheter 1 is passed through the obstructive part 5 . 
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It is so arranged that when the distal end la of 
the catheter 1 has been passed through the obstructive part 
5, a portion of the thickened diseased tissue of the ob- 
structive part 5 is forced into the window 7 . Subsequently, 
the rotary blade 2 is displaced towards the distal end of 
the catheter 1 while being rotated. Therefore , the portion 
of the obstructive part 5 is excised by the rotary blade 2 
and thus, the catheter 1 is passed through the obstructive 
part 5 (see Fig. 2c). Then, the excised diseased tissue is 
collectively stored in a distal end portion of the catheter 
1 (see Fig. 2d). Thereafter, in order to properly change 
location of the window 7 relative to the obstructive part 5, 
the catheter 1 is rotated through a predetermined angle and 
the above described operations are repeated. 

Thus, by using the catheter of the above described 
arrangement, a portion of the obstructive part 5 which 
obstructs the blood vessel 6 completely can be removed 
through its vaporization, so that a gap permitting passage 
of the distal end la of the catheter 1 therethrough can be 
formed at the obstructive part 5 . 

Then, after the distal end la of the catheter 1 
has been passed through the gap of the obstructive* part 5, 
the diseased tissue and carbonized substance produced at the 
diseased part through irradiation of laser beams thereto can 
be removed by the rotary blade 2 . 
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Furthermore, Fig. 3 shows a second embodiment. In 
addition to the first embodiment, this embodiment further 
includes an optical fiber 8 for irradiating laser beams to a 
portion for storing the excised tissue, which portion is 
disposed inside the distal end of the catheter. By using 
the optical fiber 8, the excised tissue stored inside the 
distal end of the catheter can be removed through its 
vaporization as necessary. 

In accordance with the catheter of the present 
invention, a gap permitting passage of the distal end of the 
catheter therethrough can be formed at the completely 
obstructive part by irradiating laser beams thereto. Then, 
the diseased tissue and carbonized substance remaining at 
the diseased part can be removed by .'the rotary blade. 
Therefore, such a unique and practical effect can be 
achieved that the diseased tissue of the completely obstruc- 
tive part can be removed easily and it becomes possible to 
perform therapy free from recurrence of obstruction of the 
blood vessel, etc. through adherence of thrombus thereto. 
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CLAIM 

1. A therapeutic catheter which is provided f in the 

vicinity of a distal end thereof, with a rotary blade such 
that said rotary blade partially projects out of said 
catheter f said catheter comprising: 

an optical fiber for transmitting laser beams, 
which is introduced into the distal end of said catheter. 
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